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(54) CAMERA DOLLY ELECTRICAL SYSTEM

(57) A camera dolly (10, 200) includes a chassis (12,
201); an arm (52, 285, 286) pivotally attached to the chas-
sis; a hydraulic system including a pump (38), an accu-
mulator (50) and a hydraulic actuator (40) connected to
the arm, for raising and lowering the arm, and an electric
motor (36) mechanically connected to the pump (38); is
characterized by: an electrical system including a battery
(32) and an AC to DC converter (44, 206) contained within
the chassis (12, 201), the motor (36) electrically connect-
ed the battery (32) and to the AC to DC converter (44,
206), the camera dolly having no manual pump, and the
pump (38) driven only by the motor (36). The battery and
the AC to DC converter may be located within a left frame
of the chassis, and the pump and the accumulator may
be located in the right frame of the chassis.
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Description

BACKGROUND OF THE INVENTION

[0001] The field of the invention is camera dollies. More
specifically, the application relates to an electrical system
in a camera dolly. Many camera dollies have an arm or
column which is raised and lowered via an actuator,
which is often a hydraulic cylinder. In this type of dolly or
pedestal, the hydraulic cylinder is powered by a hydraulic
system including a pump and an accumulator. The pump
is driven by an electric motor. Operating the pump charg-
es the accumulator to maintain sufficient hydraulic pres-
sure to operate the cylinder. To allow for near silent op-
eration, during filming the electric motor and the pump
are switched off. The accumulator is charged by switch-
ing the electric motor and the pump on typically only dur-
ing time intervals between actual filming.
[0002] The electric motor is typically powered by 110
or 220 VAC wall current. However, this of course requires
that the dolly be connected to a power cable, which can
be inconvenient, and which can interfere with maneuver-
ing the dolly, as may be needed to follow actors or a
filmed action sequence. In addition, often wall current is
not available, for example when filming outdoors. Alter-
natively, the accumulator can be charged using a manual
pump of the hydraulic system, although this is slower
than pumping via the electric motor. The manual pump
also requires substantial human effort. Although these
types of camera dollies have performed well in the past,
an improved dolly providing more versatile operation is
needed.

BRIEF STATEMENT OF THE INVENTION

[0003] A camera dolly includes an electrical system for
powering a hydraulic system for raising and lowering the
camera dolly arm or pedestal. The electrical system has
an on-board or in-board battery, such as a lithium battery,
contained within the dolly chassis. The dimensions and
mechanical configuration of the dolly may optionally re-
main unchanged by the addition of the electrical system
and lithium battery. As a result, existing camera dollies
may be retrofitted with the present electrical system. The
present electrical system provides a camera dolly with
on-board electrical power for charging the hydraulic sys-
tem. The camera dolly consequently can operate for ex-
tended periods of time without access to wall current or
other electrical power source such as an auxiliary battery,
and without using a manual pump for the hydraulic sys-
tem. Indeed, the manual pump may be omitted entirely.
Omitting the manual pump provides additional space in
the chassis for the on-board battery and other electrical
system components.
[0004] In one aspect, a chassis of the camera dolly has
a left frame, a right frame, and a rear frame. An arm is
pivotally attached to the chassis. A hydraulic system in-
cludes a pump, an accumulator and a hydraulic actuator

connected to the arm, for raising and lowering the arm.
The pump and the accumulator are in the left frame. The
hydraulic system also have one or more auxiliary air tanks
in the left frame. An electrical system includes a battery
removably installed into the right frame, and AC to DC
converter electrically connected to a pump motor which
drives the pump. The battery powers the pump motor.
Alternatively, if 110 or 220 VAC wall current is available
and used, the AC to DC converter converts 110 or 220
VAC wall current to direct current to operate the pump
motor.
[0005] In another embodiment, a camera dolly in-
cludes a folding arm having a lower end of a first arm
section pivotally attached to the chassis, and a lower end
of a second arm section pivotally attached to an upper
end of the first arm section. A hydraulic system includes
a pump, an accumulator and a hydraulic cylinder con-
nected to the first arm section. An arm drive system in
the first arm section rotates the second arm section rel-
ative to the first arm section. The arm drive system may
use chains and sprockets. An electrical system includes
a battery contained within a lower rear opening of the
chassis. The motor and an AC to DC converter are elec-
trically connected to a pump motor mechanically con-
nected to the pump. The camera dolly typically has no
manually operated hydraulic pump. Thus, the pump is
operated only by the electric pump motor, and the pump
motor is electrically powered only by the battery, or by
the AC to DC converter if 110 or 220 VAC wall current is
available and used.

BRIEF DESCRIPTION OF THE DRAWINGS

[0006] In the drawings, the same reference number
indicates the same element in each of the views.

Fig. 1 is a front and right side perspective view of a
camera dolly.

Fig. 2 is a front, top and left side exploded perspec-
tive view of a new camera dolly with various compo-
nents omitted for purpose of illustration.

Fig. 3 is a rear, top and left side exploded perspective
view of the camera dolly shown in Fig. 2 with various
components omitted for purpose of illustration.

Fig. 4 is a rear view of the camera dolly shown in
Figs. 2 and 3 with various components omitted for
purpose of illustration.

Fig. 5 is an enlarged view of the connector panel
shown in Fig. 4.

Fig. 6 is a front perspective view of an external bat-
tery box for use with the camera dolly shown in Figs.
2-5.
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Fig. 7 is a schematic of an example of the electrical
system of the camera dolly shown in Figs. 1-5.

Fig. 8 is a rear and left side partial perspective view
of an alternative camera dolly embodiment, with
components removed for purpose of illustration.

Fig. 9 is a rear and right side partial perspective view
of the camera dolly of Fig. 8.

Fig. 10 is a perspective schematic view of the camera
dolly of Fig. 8.

DETAILED DESCRIPTION

[0007] Turning now in detail to the drawings, as shown
in Figs. 1-4, a camera dolly 10 has a chassis 12 with a
kingpin 14 at or near each of the corners of the dolly 10.
The chassis may be generally U-shaped, having left and
right frames or sections 13A, 13B, and a rear frame or
section 15. A pair of wheels 20 is rotatably supported on
axles on opposite sides of each kingpin 14. Some dollies
may use a single wheel on each kingpin. In Figs. 2-3 and
at the left side of Fig. 4, the wheels and kingpins and
other components are omitted for purpose of illustration.
A steering system has chains or belts engaged with each
kingpin for steering the dolly 10. Referring to Figs. 2-3,
the steering system includes a steering transmission in
the rear section 15 and a steering handle 60, for example
as described in European Patent No. EP1068469B1. A
clutch 61 may be included in the shaft of the steering
handle 60 to limit the torque that the handle 60 can apply
to the steering system, to help avoid damaging the steer-
ing system via excessive force. A hinged door 54 may
be provided over each kingpin to allow quick access to
a clutch clamp on each kingpin, for releasing the kingpin
from engagement with the steering chains or belts. This
allows the kingpin to pivot freely, when the dolly 10 is
used on track and steering is deactivated.
[0008] The arm 52 is pivotally attached to the chassis
of the dolly and is raised and lowered via a hydraulic
cylinder 40 driven by a hydraulic system including a pump
38 driven by an electric pump motor 36, an accumulator
50, a pressure gauge 48, and valves, for example as
described in European Patent No. EP0067943B1. Aux-
iliary air tanks 42 may be added to the hydraulic system
to increase the capacity of the system. These hydraulic
system components may be contained within the left
frame 13A. A camera platform 56 at the end of the arm
remains horizontal regardless of the arm position via a
parallelogram leveling linkage 58.
[0009] As shown in Figs. 2-5, the dolly 10 has an elec-
trical system for powering the pump motor 36, and for
also charging and using the on-board battery 32 which
may be contained within right frame 13B the chassis 12.
The electrical system may also power accessories used
with the dolly, such as a remote-controlled camera head.
The on-board battery 32 may be a lithium battery made

up of multiple cells. The on-board battery 32 is electrically
connected to the motor 36 and to a charging connector
70 on a connector panel 34 at the back of the chassis.
The on-board battery 32 may be charged using an on-
board charger 75. The on-board charger 75, if used, may
be suspended or attached in a pouch to the rear push
handles of the dolly. In use, the on-board charger 75 is
supplied with 110 or 220 VAC wall current via a cable,
and outputs 32VDC charging current to the battery 32
via a short cable plugged into a charging connector 70.
[0010] An AC to DC converter 44 is wired to the motor
36 and to an AC socket 46 on the dolly (shown in Fig. 3),
to power the motor, by connecting the AC socket 46 to
110/220 VAC with a cable. In this case the converter 44
converts 110/220 VAC to 32 VDC, which is used to power
the motor. The motor 36 can operate using electrical pow-
er from either the battery 32 or the AC to DC converter
44, with necessary switching provided automatically via
electrical design of the dolly and its wiring system.
[0011] As shown in Fig. 5, the connector panel 34 in-
cludes a voltmeter 62 which displays the voltage of the
battery 32 under load. Typically, a voltage under load of
less than 31.5 VDC indicates the battery 32 should be
recharged. An on/off switch 64 controls operation of the
motor 36. Although the motor 36 and pump 38 are rela-
tively quiet, the motor 36 is typically only switched on to
charge the accumulator before or after actual filming, to
avoid creating any noise. The motor 36 and the pump 38
may be instantaneously switched off via operation of the
switch 64. The switch 64 may optionally be positioned
on the rear right side of the dolly, opposite from the con-
nector panel, or it may be a remotely operated switch.
The switch 64 switches all electrical power on or off. An
accessory power out connector 68 is connected into the
electrical system of the dolly to provide 12VDC power to
an accessory such as a monitor. This allows the acces-
sory to be used on the dolly without having a separate
accessory battery.
[0012] As shown in Figs. 2-4 of European Patent No.
EP1068469B1, steering chains or belts extend through
the left and right frames. The battery 32 may be contained
in a space or compartment below the chains in the left
and right frames. In ordinary use, the battery 32 is per-
manently positioned within the frame (i.e., it is not re-
moved except during major maintenance servicing). In
an exceptional situation however, the battery 32 may be
removed by loosening and repositioning idler sprockets.
This provides sufficient slack in the steering chains to
allow the steering chains to be displaced, creating clear-
ance for removal of the battery 32.
[0013] An external battery connector 72 on the panel
34 is provided to allow an external battery box 90 to be
connected to the electrical system of the dolly, for driving
the motor 36, typically for use if the on-board battery 32
is discharged and not able to drive the motor 36. In this
case, the external battery box 90 is connected into the
electrical system via a cable plugged into the connector
72, to provide 32 VDC to the pump motor 36.
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[0014] Two USB plugs 66 on the panel 34 may provide
5 VDC output for charging or powering smaller devices,
such as phones and tablets. The electrical system has
components and circuits for providing the voltages dis-
cussed above. The electrical system may be designed
so that the pump motor 36 is powered only by the battery
32, and not by any external power source, with the AC
to DC converter 44 omitted. The battery 32 is charged
via 110 or 220 VAC wall current connected to the charger
75 which charges the battery 32.
[0015] The on-board battery 32 may be 20 to 40 Amp
Hour 32 VDC battery. A 30 Amp Hour 32VDC battery
provides for about 45 lifts of the arm 52. Operation of the
motor 36 can charge the hydraulic system from about
20,000 kPa (2900 psi) at idle to 22,800 kPa (3300 psi) in
less than one minute, where the motor is a 750 W motor.
The pressure gauge 48 provides an indication of how
many lifts the hydraulic system can provide before it
needs recharging.
[0016] Referring to Fig. 7, a timer 74 may be included
in the electrical system to automatically limit operation of
the motor 36 to a pre-selected time interval, such as 60
to 120, or 90 seconds. The timer 74 limits inadvertent
overcharging of the hydraulic system, by limiting the du-
ration of operation of the pump, in the event that other
pressure limiting components, such as pressure switch-
es, become inoperative. A heater 76 is generally included
in the electrical system for heating the hydraulic fluid,
when the camera dolly is in a low temperature environ-
ment. In this case, generally the hydraulic fluid is pre-
heated, and remains heated, via use of the heater 76.
The heater 76 may be manually turned on and off via a
heater switch 78.
[0017] Fig. 6 shows an external battery box 90 which
may be used with the dolly 10. The external battery box
90 contains a battery 102 which may also be a lithium
battery. The battery 102 is charged via 110/220 VAC sup-
plied through connector 100 to a converter inside of the
box 90. The external battery box 90 can be used to power
the motor in the dolly by connecting it via a cable 82 from
connector 94 to connector 72. The external battery box
may also power an accessory via the connector 96. USB
connectors 98 may power or charge smaller devices. An
illuminated switch 92 switches electrical connections to
the battery 102 between the connectors 100 and 94-98.
[0018] Turning to Figs. 8 and 9, another camera dolly
embodiment 200 may be similar to the camera dolly de-
scribed in European Patent No. EP1068469B1, with
modifications as described below. The manually operat-
ed hydraulic pump (e.g., hand pump 151 in European
Patent No. EP0067943B1 or the hand pump 174 in Eu-
ropean Patent No. EP2874937B1) is removed from the
lower chassis opening 202 in the chassis 201 of the dolly
200, between the rear leg shafts 280. The hydraulic oil
tank previously located in or adjacent to the opening or
space 202 is removed and replaced with integral oil tank
270 built into the chassis 201 further forward in the chas-
sis, in front of the battery. The lower chassis opening 202

is formed by a chassis bottom plate 282 between chassis
sidewalls 284.
[0019] The camera dolly 200 has an articulated or fold-
ing-type arm as described in European Patent No.
EP0067943B1. A lower end of a first arm section 285 is
pivotally attached to the chassis, and a lower end of a
second arm section 286 is pivotally attached to an upper
end of the first arm section. An arm drive system 288
may use chains and sprockets. A hydraulic system in-
cluding a pump, an accumulator and a hydraulic cylinder
connected to the first arm section. Referring to Fig. 10,
as the piston off the hydraulic cylinder extends, the lower
arm 285 is rotated upwardly (clockwise in Fig. 10). The
arm drive system 288 corresponding rotates the upper
arm 286 in the opposite direction. A levelling system in
the upper arm, which may also include chains and
sprockets, keeps the camera platform level.
[0020] A battery unit 204 and an AC/DC converter 206
are provided in the opening 202. The battery unit 204
includes a plurality of lithium battery cells (not shown)
forming a 32VDC battery 256 within a battery housing
250. The battery housing 250 may be a rectangular box
typically about 23 cm long by 14 cm wide by 10 cm high,
to allow the battery unit 204 to fit into the opening or space
202. A power output connector 252 and a charging con-
nector 254 are provided on the front of the battery housing
and are electrically connected internally to the battery
256.
[0021] As shown in Fig. 8, a charging box 220 is at-
tached to the rear left side of the chassis 201. A pump
on switch 222 and a pump off switch 224 are provided
on the side of the charging box 220. These switches
switch the motor 36 driving the hydraulic pump 38 on and
off, regardless of the source of electrical power provided
to the motor 36. The pump 38 is able to pressurize the
hydraulic system from a nominal low (non-operable)
pressure of 20,000 kPa(2900 psi) to a nominal maximum
pressure of 25000 kPa (3600 psi) in less than 35 seconds
compared to about 50-55 seconds in prior art designs.
This allows the hydraulic cylinder 40 to perform seven
complete arm lifts without switching the motor 36 on to
recharge the hydraulic system, in comparison to three
lifts in prior art designs. The lifting capacity of the dolly
200 is also increased to 225 Kg. The folding arm of the
dolly 200 contains sprockets and a chain, as described
for example in European Patent No. EP0067943B1. The
dolly 200 may use the same design, but with a silent
chain having stacked rows of flat tooth-shaped driving
links meshed with the sprockets.
[0022] Referring still to Fig. 8, an AC in socket 226, a
heater switch 228, a power in connector 230 and a charg-
er connector 232 are provided the back of charging box
220. A pressure gauge 260 on the top of the charging
box 220 displays the hydraulic system pressure, which
implies the number of arm lifts remaining. As shown in
Fig. 9, a switch box 236 is attached to the right rear side
of the chassis 201. The switch box 236 may be shaped
as a mirror image of the charging box 220, with the chas-
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sis 201 generally symmetrical about its centerline, at the
back of the chassis where the charging box 220 and the
switch box 236 are attached. An auxiliary power connec-
tor 238 providing 12VDC output and two USB connectors
are provided on the back of the switch box 236. A power
switch 242 is provided on the side of the switch box 236.
The auxiliary power connector provides 12VDC for use
with camera accessories. The USB connectors may be
used to charge phones or other devices used by the crew.
The power switch 242 switches the entire dolly electrical
system on or off.
[0023] A wiring harness inside of the chassis 201 elec-
trically connects the components described above, sim-
ilar to as shown in Fig. 7. The camera dolly 200 has no
manually operated hydraulic pump. The hydraulic pump
38 is driven only by the pump motor 36. The pump motor
36 is electrically powered either by the battery 256, or by
the converter 206 receiving power from an external
source such a wall current via a cable plugged into the
AC socket 226, or by an external battery plugged into the
connector 230. The operation of the electrical system of
the dolly 200 may be the same as the dolly 10 discussed
above.
[0024] In one aspect a camera dolly of the type having
an arm pivotally attached to a chassis and a hydraulic
system including a pump, an accumulator and a hydraulic
actuator connected to the arm, is characterized by an
electrical system including a battery contained within the
chassis, an AC to DC converter, a motor mechanically
connected to the pump, the motor electrically connected
the battery and to the AC to DC converter. In this case,
the chassis may have a left frame, a right frame, and a
rear frame. The battery may be a lithium battery having
multiple cells, with the battery and the AC to DC converter
within the left frame of the chassis, and the pump and
the accumulator in the right frame of the chassis.
[0025] This camera dolly may have no manually oper-
ated hydraulic pump, wherein the pump is operated only
by the motor, and the motor is powered only by the bat-
tery, or by the AC to DC converter. The motor may be
switched between on and off via a single on/off switch,
regardless of the charge of the battery. A charging con-
nector on a connector panel can provide external elec-
trical power from wall current or an auxiliary battery to
the electrical system for charging the battery. Optionally
an accessory power out connector on the connector pan-
el provides 12VDC power to an accessory. The electrical
system may also include a timer which automatically lim-
its operation of the motor to a pre-selected time interval.
One or more USB connectors having a 5 VDC output
may also be included in the electrical system. The hy-
draulic system may be provided with one or more auxil-
iary air tanks in the left frame to increase the hydraulic
system capacity.
[0026] In another embodiment, a camera dolly has a
folding arm with a lower end of a first arm section pivotally
attached to the chassis, and a lower end of a second arm
section pivotally attached to an upper end of the first arm

section. A hydraulic system includes a pump, an accu-
mulator and a hydraulic cylinder connected to the first
arm section. An arm drive system in the first arm section
rotates the second arm section relative to the first arm
section. This embodiment may be characterized by an
electrical system including a battery contained within a
lower rear opening of the chassis, a motor and an AC to
DC converter electrically connected to a motor, and the
motor mechanically connected to the pump. The battery
comprises 32 VDC lithium cells within a rectangular bat-
tery housing. A power output connector and a charging
connector are on a rear side of the battery housing. The
pump is operated only by the motor, and the motor is
powered only by the battery or the AC to DC converter.
There is no manually operated hydraulic pump. A charg-
ing box is attached to the chassis. The charging box con-
tains an AC wall socket for providing external electrical
power from wall current to the electrical system for charg-
ing the battery and/or powering the motor. The charging
box has a switch for switching the motor on or off. A switch
box on the chassis has an electrical system on/off switch,
a 12VDC output connector, and at least one USB 5 VDC
output connector. In this embodiment the switch box is
on a right side of the chassis and the charging box is on
a left side of the chassis, the switch box is a mirror image
of the charging box. A timer automatically limits operation
of the motor to a pre-selected time interval. The features
shown in the embodiment of Figs. 1-5 may be used as
well in the embodiments of Figs. 8-10, and vice versa.

Claims

1. A camera dolly (10, 200) including a chassis (12,
201); an arm (52, 285, 286) pivotally attached to the
chassis; a hydraulic system including a pump (38),
an accumulator (50) and a hydraulic actuator (40)
connected to the arm, for raising and lowering the
arm, and an electric motor (36) mechanically con-
nected to the pump (38); characterized by:
an electrical system including a battery (32) and an
AC to DC converter (44, 206) contained within the
chassis (12, 201), the motor (36) electrically con-
nected the battery (32) and to the AC to DC converter
(44, 206), the camera dolly having no manual pump,
and the pump (38) driven only by the motor (36).

2. The camera dolly of claim 1 characterized by the
chassis has a left frame (13A), a right frame (13B),
and a rear section (15), the battery is a lithium battery
having multiple cells, the battery and the AC to DC
converter are within the left frame of the chassis, and
the pump and the accumulator are in the right frame
of the chassis.

3. The camera dolly of claim 1 or 2 with the motor
switched between on and off via a single on/off switch
(64), regardless of the charge of the battery.

7 8 



EP 3 722 249 A1

6

5

10

15

20

25

30

35

40

45

50

55

4. The camera dolly of claim 1 or 2 further including a
charger (75) supported on the chassis, the charger
having a cable connectable to a charging connector
(70) on a connector panel for charging the battery.

5. The camera dolly of claim 1 or 2 with the electrical
system further including an accessory power out
connector (68) on the connector panel for providing
12VDC power to an accessory.

6. The camera dolly of claim 1 or 2 with the electrical
system further including one or more USB (66) con-
nectors having a 5 VDC output.

7. The camera dolly of claim 1 or 2 with the electrical
system including a timer (74) which automatically
limits operation of the motor to a pre-selected time
interval.

8. The camera dolly of claim 1 or 2 wherein the hydrau-
lic system further includes one or more auxiliary air
tanks in the left frame.

9. The camera dolly of claim 1 or 2 wherein the arm is
a folding arm having a lower end of a first arm section
(285) pivotally attached to the chassis, and a lower
end of a second arm section (286) pivotally attached
to an upper end of the first arm section; an arm drive
system (288) in the first arm section which rotates
the second arm section relative to the first arm sec-
tion; characterized by the battery and an AC to DC
converter are contained within a lower rear opening
(202) of the chassis.

10. The camera dolly of claim 9 wherein the battery com-
prises 32 VDC lithium cells within a rectangular bat-
tery housing, a power output connector and a charg-
ing connector on a rear side of the battery housing.

11. The camera dolly of claim 10 including a switch box
(220) on a right side of the chassis and a charging
box (236) is on a left side of the chassis, the switch
box having a shape which is a mirror image of the
charging box, the charging box containing switches
(222, 224) for operating the motor, an AC socket
(226), and a charger connector (232), and the switch
box containing a switch which operates the electrical
system.
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